Animals are life cycles
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Fro. 1. A collage of some invertebeate larval forms showing variations in shapes and patterns of ciliation.
Larvae are not drawn to the same scale. Larval forms were redrawn or modified from references cited: A,
protobranch bivalve (after Drew, 1899); B, ophiuroid, nonfeeding (after Grave, 1903); C, gastropod veliger (after
Gnrmnf_ 1928); D, polychacte mcbodltm (after BLIJW 1973a), E. echinoid pluteus (after Strathmann, 1971 F,

Percival, 1960); G, ph h (after Silén, 1954); H, Aarworm (after Jagersten,
1972); I, gaswropod veliger (after Dawydoff, 1940a}; J, nemertean pilidium (after Dawydoff, 19408); K, sipunculid
pelagosphera (after Jigersten, 1972); L, cnidarian planula (Emlet, personal observation); M, enteropneust hemi-
chordate, nonfeeding (after Burdon-Jones, 1952); N, enteropneust wornaria (after Surathmann and Boaar, 10‘1‘6}
O, entoproct (after Jigersien, 1972 P, mamx:uiam hrzduopud{mu-uml:n 1972); Q, archeogastropod troch
ophore (after Kessel, 1964); R, holoth {after 71); 8, ophivroid pluteus (after Su'all\
mann, 1971}

Modes of Sexual Reproduction Modes of sexuality

: 5 dioecy hermaphroditism
Sexes  Broadcast Spawn?  Brood?

Porifera d H Yes® ++
Cnidaria D,h Yes' |+ d @ Q’ d-Q
Ctenophora dH Yes + simultaneous sequential
Platyhelminthes d, H [ +
Nemertea D, h Yes +
Nematoda D,h c ++
Annel. Polychaetda D,h Yes +
Sipuncula D, h Yes +
Mollusca D, H c Yes +
Arthro. Crustaces D, H C ++

Hexapoda D,h C , b
Phoronida dH Yes, T Modes of fertilization
Bryozoa dH Yes ++
Brachiopoda D, h Yes® s %
Echinod. D,h Yes w § Broadcast spawning
Hemichordata D Yes - s
Urochordata D, h Yes ++ g
TSexes: D = dioecious, H = hermaphrodite, lower case = rare. 5
? Brooding: embryo development encapsulated or on adult body. I'; Insemination
* Typically or often only male spawns. 8 S
C = copulation (or other direct gamete exchange) c v
* All cephalopods, most gastropods. g
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Fia.4.  Percentage of eggs fentilized asa function of spawn-
ing-group size and degree of aggregation. Solid bars are dis- Testis

persed treatments; hatched bars are aggregated treatments,
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Presence of metamorphosis Metamorphosis? Typical larva
i Porifera Yes | amphiblastula
and typical larval forms Cnidaria Yes | planula
Ctenophora Yes | cydippid
Platyhelminthes Yes | Muller's, cercariae
CNIDARIA Nemertea Yes | pilidium
g Nematoda No
Nematomorpha Yes gordoiod
Acanthocephala Yes | acanthor
Planula Rotifera Yes
Annel. Polychaeta Yes | trochophore
PLATYHELMINTHES Sipuncula Yes | trochophore
Mollusca Yes | trochophore, veliger
Arthro. Crustacea Yes | nauplius, zoea
Hexapoda caterpillar,grub,maggot
Maller Phoronida Yes | actinotrocha
NEMERTEA Bryozn_m Yes t:)";‘:honaules, coronate
Brachiopoda Yes | articulate larva
Kamptozoa Yes
Echinod. Oph,Echy Yes | pluteus
Ast, Hol Yes bipinnaria, auricularia
Pilidium Hemichordata Yes | tornaria
ANNELIDA Urochordata Yes tadpole
p Chaetognatha No
Onychophora No
Gastrotricha No
Kinorhyncha No
Iych
Folychaeta Trachophors Loricifera Yes | Higgins
Tardigrada No
MOLLUSCA Priapulida Yes Lorica
??? i E CAUSTACEA
lacophora Copepoda ﬁt
- S5~ @—*{}—*@
Gastropoda Veliger Cirripedia Mauplius i
Bivalvia @ % @
Malacogtraca
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Early trachophore in vestral view. Later trochophars in side view.
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Metamorphosis of acorn barnacle, Balanus amphitrite.
(After Barnard and Lane)

4. Young acorn barnacle.
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(a) Hemlmeubcious development of a grasshopper.
(b) Holometabolous development in the silkworm moth.



Life-history evolution of marine invertebrates
the “time-fecundity model”
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